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III. An Extra & of a Letter from Mr. Anthony 
Van Leeuwenhoek , to the R, S. containing 
bisObfervationsonths Seech of Cotton, Palm, 
or Date-ftones, Cloves, Nutmegs, Goofe- 
berriesj Currans, Talips, Caifia, Lime- Tree : 
On the Skin of the Handy andl 'ores •, of Sweat, 
the CryjiaUine Hrnnow, Optic Nerves, Gall, 
and Scales of Fifb : and the Figures of fever al 
fait Particles^ &c. 

Ince my former Obfervations on the Seeds of Plants, 
( Vide Vhilofoph. Tranfatl. N° 109, p. 700.) I was 
furprized to find a Variety from what I then wrote con- 
cerning the Mealy and Oily Subitance, as lskewife the 
Emhrio-plant itieif, to be nourifht by them ; in the Seeds 
of Cotton, which lie Eight or Nine in clutters, in the Cot- 
tcn-voool that comes from India ; For having opened the 
hard Shell or Rind, with which the Seeds are covered, 
and from whence the Cotton proceeds, and dripping 
them from that curious, thin, whitifh Coat, which wraps 
up each Seed fo as to look like a little round Egg, the 
Seed itfelf fhew'd, as Figure 1. which I have drawn lar- 
ger Fig. z, ABC ; differing and opening this, I found 
no Mealy Subftance at all, but four fmall Leaves enwrap- 
ping one another, and compafllng the Root that lay in 
the midft of them. Thefe Leaves are reprefented Fig. 3. 
DEFGH, fufficiently large, to (hew the Veffels and dark 
green Globules between them. ED is the Root, in which 
were but few Globules. Some of thefe Globules being 
differed, fome Particles of them were of the taireft light 
Green I ever faw, others were of a very dark Green : 
a he are Three fmall Pitas i faften'd the Leaves down 

K k k witit 



C 950 ) 
with- Thefe Leaves, as I (aid, were fpotted all over 
with link Specks 5 and enquiring of fome that had feen 
the Cotton grow, they told me, the Leaves of the Plant 
itfelf were thus fpotted So that we ice, that Nature in 
this Subjed, does not only wrap up the future Plant, 
but fuch a link Plant whofe very Leaves are the fame as 
on the grown Tree, only (mailer. 

This brought to my Mind that I had observed in the 
Eggs of fome Infers (taken out of their Bodies) none of 
that Subftance defigned for the Nutrition of the Embrio * 
but that in thefe Eggs were contained perfed and living 
Animals : fo that as thefe Animals are perfe£l in the Eg{£ 
even whilft it is yet in the Vterus of the Parent, fo rhe 
Cotton-feed contains a perfect Plant, even whilft it yet 
hangs on the Tree ; and befides, that part whence the 
Root grows is very large. And as the forementioned 
Animalcules need no Yolk in the Egg, being already per- 
fed and fitted to fearch their Food abroad, (b the Seeds 
of this Plant contain fuch an Embrh-plant as is already 
fit to Ihift for itfelf, and as foon as it falls from the Tree, 
the wet it meets with burfts the Shell^and it flrikes Root, 
znd difplays its Leaves. 

I cut the little Root tranfverfe ; and whereas the in- 
nermoft part in others is round or oval, in this it was 
eight-fided, wherefore 1 have drawn it Fig. 4. ABCD* 
This part was full of Pores, and encompafVd with a 
(mooch white Body, in which I couid fee no Porcs.EFGH^ 
and this again was environed with another Body like the 
innermoft, full of Pores, only th^y werefmaller, IKLM* 
Tho' fome of the Seeds f examine were very oid 5 yet 
they contained a great deal of Oyl, and in feme the Em- 
brio was fo frelh , that I thought it might grow, tho I 
could never yet meet with a Seed that would. 

Before I had made any Obfervations on Date<lo;ies, 
1 though: no other, but that the hard fhell was only d;e 
covering to the Strd or Kernel ; but I found i: quite, 
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otherwife : for that very hard part is furniftit with plen- 
ty of Pores, and little tululi % ferving for the Nourifli- 
merit of the Emlrio-plant contained in the midft, which 
is foft and eafily cut with a fliarp Knife. Altho' I have 
often obferved in that part which is to be the Root and 
Trunk, very many long (lender Fibrous parts, like Veffeis 
lying by one another, and fbme of them filfd with a White 
fabftance, yet I could never difcover that part which 
gives beginning to the young Leaves. Some of thefe 
Date- (tones I kept in hot moift: Sand , and after fome 
time, that part which is to be the Root and Plant, was 
fhot out half an Inch ; but for all this I could not difco- 
ver the Rudiments of any Leaves, I only found the part 
fhot out to confift of long flender Particles, fbmething 
fmaller than thofe that I had obferved in the beginning 
of the ftem. I found fome larger Veffeis alfo of another 
form, coming from the beginning of the ftem. Fig. 5-. 
fhews, The Date-done with that fide upper-moft, as it is 
to be fowed. Fig. 6. flbews, That fide that is to be pla- 
ced downwards in the Earth ; A, a round crooked part 
whence the Embrio proceeds. Fig- 7. Shews it when it 
has lain fo long in the Earth, till the ftem was grown 
to the length EC. Fig. 8. As it fhew'd when the Root 
and Stem was of the length DE. In this Stem I obfer- 
ved nothing remarkable, only (ome large wide Veflels, 
whence I judged the Palm-Tree conftited of a very brit- 
tle infirm Wood ; and from a cavity in the midft there- 
of, I judged the Tree to be hollow, as the Bamboo, and 
fbme other Indian Plants are ; and altho this part being 
ftill included in the other hard part, was increafed one 
36th part bigger than it was before it was put into the 
hot Sand, I could obfervc nothing material, I only faw 
that which makes the Root ; and indeed, the Origine of a 
Plant is more like to nothing than a little Muftiroom, as 
it grows on the Ground. 
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I chofe fome of the largeft Cloves I could hnd, called 
Mother-Cloves ; for they are ufually gathered while un- 
ripe': in fome very large ones, which I judged perfectly 
ripe, I examined the infide only, and ibunci it to connn 
of two parts, lying one upon the other; which rho 5 
they lie withfeveral Angles, aud each in a different man- 
ner, yet they are the Kernels, or Medullary pare : for 
between thefe the Emhrio-plant is placed, and is joyned 
to them by Ligaments, by means of wh eh it is nou- 
rifnU The beginning of the Emlrio-plant is delineated 
Fig, 9. wherein EFG (hews .he complicated Leaves, 
BCDE and GHIK> the Broken Ligaments which are 
joyned to every part of the Kernel or Medulla ; which 
manner of Union is in many Seeds, bur in fome Seeds 
the joyning is only where the Trunk and Root begins. 
ABKL is that part of the young Plant, whence tho 
Stem or Root begins,of which this is but a fixth part: this 
was of a dark Green, full of feveral very fhining Glo- 
bules : I wetted that part whence the Stem proceeds, 
otherwife it was too brittle to cut, and then flicking to 
the Knife, it prefently turned black, by reafon of the 
Salt it contained, tho' before it was very white. Fig. 10. 
MNOP is one cf thefe Pieces (o cut off, in which the 
tranfparent ihining Globules reprefented in the former 
Figure between A and L> are here feen cut through. I 
could difcover but few Pores in the outward Skin, by 
reafon mofl of them were flhrunk and dried up. I en- 
deavoured to make ioine cf the Mother* Ciicves to vege- 
tate by fowing them in Sand ; bit in vain only, one 
time I made the little Leaves of the Embrio begin to 

open themfelves , as Fig, B Q R S } in which 

Leaves the aforementioned fhining Globules were vifible, 
tho' in the other Leaves they were not, The manner of 
curing Cloves in India, i$ by (baking them in Salt- water, 
and drying them in the Smoak, which makes them 
look fo black, which when I heard of a Gentleman 

that 
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that had lived there , it put an end to my farther 
Tryals. 

I examined Nutmegs, as well preferved, as dry ones, 
and found always under the Mace a thin Skin, before 
we come to the hard Shell, and in one place a Ligament 
by which it was united to the Tree, which entered the 
hard Shell , and was joyned to the Nut at that part 
whence the Root fhcots out : which was ail I could find, 
they being, as I fuppoie, gathered green, and fpoii'd in 
the curing, fo that they will not grow. 

I took the largefl Goofeberries, and in the Seeds of 
them, whereof there are fbmetimes near Sixty in one 
Berry, each nouriflit with a peculiar Ligament ; viewing 
the Ewhrio-plant, i not only found the foremention'd 
parts, but could difcover die afcendiog Veflels,as Fig. ix. 
ABCD. Examining the proportion the Embrio-plant in 
thefe Seeds bears to the S^d itfelf, I found the Seed 
feven times longer , broader , and thicker than the 
Embfio^lant , that is Three hundred times the Bulk 
thereof. 

Out of one of the largeft Black Currans, I took Sixty 
three Seeds, each furnifht with a particular Ligament, 
the Embrlo-plant in thefe, was fuch as is reprefented 
Fig. ix- EFH, is that part whence the Root and Stem 
proceed- F6H are the two Leaves : in this, I reckon, 
the Seed is above Sixty times bigger than the little 
Plant. Hence we may conclude, there is no Seed but 
what has its Emh io- plant. 

I have been often told, that the Flowers of the Tulip 
might be feen in the Bulb thereof; which I could never 
believe, and fhould rather look for it in the perfed 
Seed { however, I have cut open many Bulbous-roots, 
but could never meet with any thing material. Exa- 
mining Tulip-feeds, I found the Origine of the Plant, ob- 
long, and round at each end, furniftied with afcending 
Vefleb. 

Since 
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Since many have doubted of the Truth of my Difco- 
verks, and becaufe lam a zealous Lover of Truth, for 
the tadsfkction of the Incredulous, I made choice of two 
Seeds, vk, the Seed of Cajta 9 and of the fmall Olive : 
in the fait whereof we may with our naked Eye difcern, 
not only the young Plant in the Kernel , for it is very 
large, but the Membranes enwrapping it, and the Liga- 
ment, and that the better, becaufe the Ligament is of a 
different colour from the Membrane. And in Cajfia«feed 
are cbfervable, the young Plant, and efpecialiy the Leaves, 
which I conceive are (o large, for the better nourifhing 
the Roet, which is in this Seed very fmall, and by Tow- 
ing it in wet S&nd, the Root began to fhoot down the 
Leaves, difplay themfelves, and the young Plant appear 
between them. 

The Seed of the Lime-Tree is the mod pleafant Spe- 
ctacle : for in thefe, the young Leaves neither lie plain, 
nor are wrapt up, but wrinkled like the firft: Leaves of 
Trees in the Spring of a pleafing green Colour, and with 
a Microfcope, the Fibres of the Leaves are very vifiblc, 
and contrary to mod other Seeds, the Root of the Em- 
brio grows next the Tree, 

In the great heat of the Summer, I obferved ieveral 
little traniparent Pimples on my Hand, containing aclear 
Liquor, which I fuppofed were caufed by the Skin, not 
permitting the Sweat to pais through it ; wherefore I 
eleanfed well, part of the Skin of my Hand , and by 
my Microfcope, in a fpace not bigger thasa Sand, I faw 
the Sweat iiluing out at about Fifty places, which as 
they touched, joyned together into one little Bubble, 

After drinking about a Quart of French-Wine over 
Night, I found my felf a little out of order the next 
Morning, at Dinner I drank a Pint and half more, and 
arter about Two Hours , I drank Half a pint of Tea 
very hot, that I might throw my felf into a Sweat ; 
which taking off my Face as clean as I could, I examined 
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it, and found therein a great number of fuch Scales as 
conftitute the outward Skin, and very many Globules 
about i of the bignefs of a Blood-Globule , and yet a 
much greater number of much fmaller Globules, and a- 
mongft thefe a great number of fait Particles very fmall, 
yet of a curious four? fid eci Figure, which as the moifture 
exhaled, joyned together in mifliapen Figures, which 
with the lead moifture of the Air turned to Water again, 
among thefe were fome few of the fliape of Willow-leaves^ 
and like the Figures made by Sal Armonias. I made this 
Experiment, to fee if any of the fait Particles to be found 
in my Sweat, were like thofe found in Wine ; which 
tho* I attempted three days fucceffively, yet I could not 
difcover any. 

Another day, after Dinner, when I had drank no Wine, 
I obferved my Sweat, and found as before, the Scales, 
Globules, and fait Particles, which were fquare, and 
fome pyramidal, others were longifh, others branched* 
which was only by the uniting of ieveral fmall ones. 

A learned Perfon caufed the little Furrows in his 
Hands to be defigned, fuppofing them to be the Pores 
whence the Sweat idues forth ; which I could never 
imagine : for I have obferved the Sweat to come more 
from the Ridges than out of the laid Furrows : and exa- 
mining thefe Furrows, I found more and clofer Scales in 
the Furrows than on the Ridges, Wherefore, I conclude^ 
that thefe Indentings are the places where the Scarf-skin 
is mod united to the Skin underneath it 

I examined the Cryftalline Humour of an Horfes Eye* 
and found it little different from an Oxes,Hogs, Sheeps, 
&c. only it was very large, fo that its greater Axis was 
£ of an Inch. I formerly obferved, that there was no 
cavity in the Optic Nerve of an Oxes Eye , but that 
its fubftance was made up of very many Fibres or 
Threads ,,. which were filled with gently flowing Glo- 
bules, (and that if one of thefe Globules in om of 
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thefe Threads ) neareft to the Eye , were moved by 
theObjedl, by this means not only the next, andfofuc- 
ceffively all the Globules m that Thread ; and laftly, the 
Brain itfelf would be moved. I have found the fame 
fmcc in the Optic Nerves of four Horfcs Eyes, and if it 
be not allowed (that the fight is thus performed, yet it 
muft be granted, that great plenty of new matter con- 
tinually thus flows from the Brain for the nourishment 
and generation of the Eyes. 

I examined the Gall of a Trout , and found therein a 
very great quantity of (mall Globules, lefler than Blood* 
gobuies, and yet a greater number of much fmaller ones 
fcsrce to be difcovered by my bed: Micro/copes, fo that 
I think it impoflible the Liquor fhould be fo very fluid, 
unkk thefe Globules fometimes changed Figure, and that 
eafiiy as they pais by each other. But what Method fo- 
ever I made ufe of, yet I could not difcover any (alt Par- 
ticles therein, which was my aim. 

I obferved the Skin of a very large Eel, and found the 
Scales on the Back and Belly, in (trait Rows one upon 
another, but thofe on the fides were fome floaping to- 
wards the Belly, others towards the Back, but all down- 
wards. Examining the Matter or Slime covering thefe 
Scales, which is generally thought to come from without 
to the Scales, whereas it is a real part of the Body itfelf, 
furnifht with Capillary Veffels, and Veins admirably in- 
terwoven ,• of which fome are fo very (lender, that if a 
common Blood -gobule were divided into a Thoufand 
parts, one of thefe could yet fcarce pafs them. From 
which Obfervations I conclude, this Slime is but as the 
Cuticula that covers the Scales, and if thefe be rubb'd off 
by any external Accident, the Eel will not live long. This 
outward Skin of Eels, as I calf it, I found cover'd with 
veryfmall round Particles, not a fourth part fo big as 
thofe whereof the Scales feem to beconftituted. 

That 
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That Slime alfo wherewith the Bream is covered, is 
nothing elfe but a kind of Cutkula, tho' the Veflefs there- 
of are fo very fmall as to require a very excellent Micro- 
fcope ; and this fubftanrce is likewife cover'd with ex- 
tream minute Gldbales, This commonly called Slime, 
dees npt only proceed from the tnnermoft Skirt of the 
Fi(b, but partly out of the Scales,: for I difcovered clear- 
ly that part of the reprefemed Scales. Fig. 13. BCD, 
was united to a very great number of (mail Veflels:, lb 
that the remaining part of the Scale AB r DE, had no 
Veflels t>r Slime proceeding from it, whiclilaft "part was 
covered only by the Veflels that proceeded out of the 
other Scales. The Veflels producing this Slime, pro- 
ceeded not only from the outer part of the Scale, but 
fmm that fide a tfo which is next the Fi(h ; which upper 
and under Veflels proceeding to the g&bous part of the 
Scale BCD, intermix there. The remainder of the Scale 
AS, DE> is partly covered by Veflels coming but di- 
rectly from the Skin. Secondly, By Veflels proceeding 
from within, From FGH. Thirdly, By Veffels pro- 
ceeding from the gibbous parts of the Scales i,x, 3. it is 
neceflary, that no Veflels forming tills Scarf skin, (hould 
proceed from ' AB % DD, other wile the Fifh could not 
bend itlelf, if no part of the Scales were free, but that 
they were all clofelyuriked together 5 whereas, by this 
mean^they can eafily flip ovet one another.. The Vef- 
lels ithatprbceed from one Scale in Eels, ^tend them- 
(elves over at lead Twenty five Scales, krid interweave 
with others, whence proceeds that extraordinary tough- 
nits obferwd in their Slime. 

Next? I viewed the Scales of Tihh, and found them like- 
wife ^fupfttlh'd with fuch a fort of Slime or Skin alio, the 
difference being only in that the Veflels making it are 
much ftronger, fo that it is not To eafily rubb'd off, arid 
is defended by little Pricks that (lick out at the ends of the 
Scales. 

L 1 i Being 
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Being not fully fatisfied with thefe Obfervations, I 
proceeded to fearch for theft VefTels in the Scales them- 
felves, and to reprefent the Make of the Scales, I have 
drawn a very fmail part of one which in the Microfcope, 
fliewtd like clear Cryftal, with feverai ftreaks one under 
another, vs Fig. 14, IKLM. \M is that part that is 
joyned to the Skin of the Fifli, and is about as long as 
two ordinary Sands. I told five Ridges from / to K; 
the Bream from whence I took this Scale, I judged about 
twelve Years old. The Make of thelc Scales, with the 
Manner how the Streaks crofs one another, isbeftunder- 
ftood by the Figure KLN. 

I (et fbme Beer- Vinegar in my Clofet, nnd after eight 
or ten days, I found therein a great number of fait Par- 
tides, (harper than thofe I had formerly ken in Wine- 
Vinegar : I have drawn them Fig. i?. A. In fomel faw 
a little cavity in the middle ; others were, as I thought, 
not perfe&ly formed, wanting one Point, as B. others 
were a great many joyned together : I put fome Crabs- 
Eyes into the Vinegar, and then the filt Figures were fa 
frnall, and all encompafTed with little Particles, that I 
could not difcover any perfect fait Particles. 

Juice of Lemons and Citrons afforded me no (alt Parti- 
cles, but after freezing, and a litte fettling at the bottom 
of the Vial, the clear Juice yielded plenty of them, much 
tike thofe of Wine and Beer- Vinegar, reprefented AB. 

Spirit of Sal Armoniac> after $ while expofing in my 
Clofet, began to flioor, and examining the Figures, I 
found a great many fmall Particles coagulated into one 
little Mais, each of which were a little longer than broad,, 
with a little cavity, Co that it feemed as if they had .been 
plain at firft, and that the fides turned up. I viewed & 
iiftle of this Spirit, 'till it fliot into Salts before my Eyes,. 
which it did in an inftant, like Lightning; but the Fi- 
gures by this means made, were like little irregular Pipes,, 
lo that I am not certain concerning the figures in this 
$fkit„ 1 
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I mixt fome of this Spirit with an equal quantity of 
Blood,and at fir ft could fee no alteration : but in about J of 
an hour feveral of the Blood- globules were diflblved, 
and the Spirit mixt with the Serum lookt reddifli ; in 
another (Quarter there were but few Globules undiffol- 
ved, and the Serum lookt redder than before. 

I got a little Phial of the famous Sal volatile Oleofunt, 
and looking upon it in the open Air, I admired to fee fo 
great a quantity of Oyl get together in the little Globu- 
les, amongft which fome were not bigger than Bbod- 
globulees fwimming in a thin Water ; fo that it is this 
Oyl only which gives it the yellow colour. It is obfer- 
vable, that this Oyl did not feparate from the watry 
part, 'till it had been expofed to the Air, and fome part 
evaporated. Next I examined the Figures 6f the Saks, of 
which fome were fo filial J, that I could not fee their fhape ; 
others were fiich as is reprefented, Fig. *6. A ; others 
like B, fuchas I have feen in Wine, and fome of a Cubi- 
cal Figure like common Salt, as C : there were a great 
number of other Particles, which by reafon of their num- 
ber, and the thick matter in which they were, could not 
well be difcerned, they were of a dark colour, 'anel may 
be reckon'd Globules. Then I took «. of this SFO % and 
put toiti, or more, of flrong Wine- Vinegar, and ha- 
ving fhook it well together, after an hour's time I viewed 
it ; but the fak Particles were in as great a quantity in 
the Vinegar, as if no S. V, 0. had been mixt therewith : 
the fame happened when I put equal parts of both toge- 
ther I tailed this laft mixture, and found it very four; 
I repeated it with other S. KO. bought at another place, 
with much the fame fuccefc, only there happened to be 
a little bit of ftraw in the Phial, confiding- of three lit- 
tle Pipes, Fig, 1 7. ADEF y about which were prefently 
gathered feveral little Air-bubbks 5 £CZX?> which growing 
bigger and bigger, feparated themfelves from the bit of 
ftraw and burft* I have o( ten obierved, thatafinall Glo- 
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bule of Air as B has been above a larger as A* which 
Globule has not rifen upward to C, and (o to D, but 
been thruft downwards to A+ whence it was diftant a- 
bout two hair's bread ths 4 and immediately upon touchy 
ing united therewith. I have hkewife obferved , that a 
Jittle Air*bubble as G , loofening kielf fre>m the ftraw/ 
when a larger Bubble, as F. was underneath it, has there 
reded immovable in the Liquor, when at the fame time 
other much frnaller Babbles hive rifen to the top thereof. 
The reafon of the {landing itiil of the Bubble G, I fuppoje 
was from a double motion it is impelled to,the one upwards 
from its being fpecifically higher than the Liquor, the 
other downwards, by which it was protruded, tojoyn 
with the other larger Bubble/ 7 . Tho'I have feen feveral 
Effe&s of Sympathy, if we may fp call it y yet I never., 
fa w any fomanifeft as this, of the defcending of a Bubble 
contrary to its levity, £ o unite with another* 



IV. An In fiance of the Excellence of the Modern 
A LG E B R A , in the Refolution of the 
Problem of finding the Foci of Optic\Glaff?s 
miverfatiy. By E. Halley, S. R> S.. 

'nrpliE Excellence of the Modern Geometry is in no- 
£ thing more, evident, than in thole -full and ade- 
qua|es Solutions it gives to Problems ; reprefenting all the 
poflible Cafes at one vkw 9 and in one general Theorem 
mapy times comprehending whole Sciences ; which de- 
duced at length into Propolitions, and demonfirated after 
the manner of the Ancients^ might well become the Sub- 
jects of large Treatifes; For whatfoever Theorem fblves 
the moft complicated Problem of the kind, does with a 
due Redu&ion reach all the fubordinate Cafes. Of this 

1 



